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Le 3 Claims, 


This Invernticn relates to microphones. The 
term “microvhene” is employed in this specifi- 
cation to mean a device for translating sound 

. into electrical variatic ¢. 

Microphones of very hich fidelity are available 
nowadays but, in ¢-neral, the hizh fidelity is ob- 
tained at the expense of sensitivity and more or 
less powerful valve ampliflers are necessary for 
use therewith, Accordingly the signal/noise ra- 
tio of a good quality microphone and associated 
amplifier installatica is apt to be poor, especially 
for weak sounds, oving to the noise level due 
mainiy to thermal azitation in the input circuit 
of the amplifier. The present invention secks to 
meet this cdifficuity. 

According to this invention a microphone com- 
prises an electron discharge device (preferably an 
electron multipler) having a photo-sensitive 
eathode, a source of light, means for projecting 
Hight frum seid source to ssid cathode after at 
least one reflection, means recpensive to Inct- 
dent sound for moving the refiecting surface, and 
means interposed in the reflected light path and 
so arranged as to control, in dependence upon 
movements of said surface, the amount of light 
falling upon said cathode, sound signals beinz 
taken from the outjrut of said discharge device. 
Preferably the light {s reflected a piuratity of 
times from the acoustically moved surface before 
reaching the cath::2e, so that an inertia-free “op- 
tical lever’ effect :s obtained, a small movement 
of said surface p. ducing a large change fn the 
Hight incident unen ~).2 cathede. 

The invention is ustrated in the accompany- 
ing drawing which shows, schematically, two em- 
bodiments thereof. 

Referring to Fisure 1 which shows one form 
of michophone in accordance with the invention 
there is employed a box or container { with an 
opening 2 in cne face and a thin, light, sheet dia- 
phragm 3 of any convenient form, e. g. a metal 
ribbon, is disposed beneath this opening. The 
front-face Ja of the G:iaphtatm is exposed to in- 
eident sound and the rear face 3b is Hichly pol- 
ished or plated so 25 to contrifute an optical mir- 
ror. The dianghra is sulisa.y sussenced or 
carried a predetermined short distance in front 
of a fixed second refector 4 so that the two mir- 
ror surfaces are vircite] to ens another. A suite 
able slit-like sou. : 5 of Hoht and assacited lens 
system 6 is arranse project light through an 
aperture 4a near one end of the second reflector 
& on to the diaphragm-reflector 3 so that the 
light strikes said dicphragm-reflecter at a pre- 
determined angle, say 45°, to its general plane. 


* 


10 


15 


20 


30 


40 


55 


Light fs reflected from the diaphragm reflector 
to the second reflector and thence back to the 
diaphragm reflector and thence back to the see- 
ond reflector ... and so oa, for a predetermined 
number of reflections so thet the light path bo. 
txcen the two refiectors js of zig-zaz form. The 
ght path is represented conventionally by ‘a 
chain line. Light finally reflected from the cdia- 
phragm-refiector 3 is brought to a focus on one 
edze of a second slit-like aperture 42 near the 
other end of the second reflector 4 but som 
passes through to the photo-clectrie cathode 7 
of an ¢clectron multiplier tube 8. It is arrangz 
that, in the statle eoriditian, about half the ict 
passes onto the multipler cathode 7. Ib will > 
seen that accustic vibration of the diaphracm- 
Tefeclor will cause variation.of the lint ‘ 
dent on the phote-cathoce of the mouutin 
For exampie, if the diaphragm-refector im 
through a distance d the Jateral movement of the 
light image at. the focus will be (assuminy 43° as 
the ansle of Incidence of Ught) nd where nv ts 
the number of reflections of the Nght in its pas- 
Sage thereto. In practice 7 can be as high as 
20 and a reasonably sharp focus still be obtained. 
The electron multiplier 8 which is preferably 
mounted inside the box, may be of any known 
type, e. g. it may be as shown of the type com- 
prising a photo-eathode T and a plurality of 
secondary emitter electrodes 9 arranged in one 
Plane, a plurality of field electrodes 10, and a 
single meshed electrode {9a are arranged in a 
second parallel plane and crnosite the cathode 
and secondary emitter clectrodes, and an output 
electrode {{ mounted at cne end between the 
two parallel planes and of right angles thereto. 
Tre. field electrode !0a opposite the cathode 7 
should be light permeable—e. g. of mesh form— 
and the usual magnetic field is applied, e. g. by 
means of an electro- or permanent magnet struc- 
ture (not shown). The micromhone output. fs, 
of course, taxen-from the output electrode circuit 
of the multipiier through qa suitable coupling ce. 
vice such asa transformer (netshown), ; 

In. the modification shown in Figure 2 light 
from 2 source is passed via a condenser lens s7s~ 
tem {3 on to a frst transparent optical gratin 
{dq and thence via @ lens 19 and diaphragm re- 
flector 3 to a second transparent optical grating 
{6, an imaze of the first grating (4 being uw 
on .¢ the second grating {§. Lisht o 
through the second grating 
collector lens system {T on to the photo-sensitive 

_fathode of an electron multiplier represented 
at 8. The respective dimensions of the gratings 
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depend on the optical magnification of the sys- 
tem. If this is unity the gratings are identical. 
The gratings consist of alternate opaque and 
translucent “bars” and the arrangement is such 
that ih the condition of rest, f. e. in the absence 
of incident sound upon the diaphragm 2 che image 
of the first grating Is displaced by one half “bar” 
with respect to the second grating so that the 
second grating passes one half the amount of 
Ught it would pass were the frst grating removed. 
Qn displacement of the diaphragm 3 by applied 
sound the imace of the first grating moves with 
respect to the second grating so that the amount 
of light passed to the tube 8 Js correspondingly 
varied. Optical gratings with many thousands 
of lines or “bars" per inch are available so that 
great sensitivity can be obtained. If desired, the 
light between the gratings may be subjected toa 
Plurality of reflections and not mereiy once as 
shown in Figure 2, 

What is claimed fs: 

il. A microphone comprising in combination a 
casing member having a large and a small aper- 
ture therein, a pair of reflecting surfaces located 
near said large aperture in said casing, means 
for projecting a light heam on one of said sur- 

. faces through the small aperture of said casing, 
the other one of said surfaces having a plurality 
of apertures therein, said surfaces being posi- 
tioned within said casing so that said beam is 
reflected from one surface to the other and back 
a plurality of times, an electron discharge device 
of the electron multiplier type suppert 


As 
said casing, said electron cischarge device hav- 
ing an input electrode positioned in the path of 
the Hght beam as it leaves the reflecting surfaces 
and passes through one of said apertures, said 
device having an output electrode from which 
electrical charges may be taken outside of said 
casing, and Means responsive to sound waves for 
moving at least one of said reflecting surfaces 
to thereby alter the path of said light beam and 
the amount of light reaching said input electrode. 

2. A microphone comprising in combination a 
casing member having a large and a small aper- 
ture therein, a pair of reflecting surfaces located 
near said large aperture In said casing, a metallic 


ted within: 


ribbon interposed between the Jarge casing aper- 
ture and one of sald reflecting surfaccs, means 
for projecting a Hght beam on one of said sur- 
faces through the : mall aperture of said casing. 
& the other one ot said surfaces having a plurality 
of apertures therein, sald surfaces being posl- 
tioned within said casing so that sald beam Is 
reflected from one surface to the other and back 
@ plurality of tintes, an electrom discharze de- 
lo Vice of the electron multipiier type supported 
‘within said casing, said electron discharye de- 
vice having an input electrode pesitinged in the 
path of the light beam as it leaves the reflecting 
surfaces and passes through one of sald aper- 
15 tures, sald device having an output electrode 
from which electrical charges may be taken oute 
side of sald casing, and means responsive to sound 
waves for moving at least one cf said reMecting 
surfaces to thereby aller the path of said Hexht 
“0 beam and the amount of Nght reaching sald in- 
put electrode. 
3. A microphone comprising a casing member 
having a large aperture in the front portion and 
a small aperture in the rear portion thereof, a 
26 pair of reflecting surfaces located nenur said laree 
' aperture of said casing, a lens interposed between 
said small aperture and one of said refecting 
surfaces, means for projecting a light beam 
2 through said aperture and said fens and onto one 
30 of said surfaces, the other one of said surfaces 
having a plurality of apertures therein, said sur- 
ate a ing positioned wath n inz so that 


@ device of 
Suppor ted within s 
charce device havin 
in the cath of the 
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40 apertures, said device havine an een 
from which electrical charges Ring E taken oute 
side of said casing, and means res; ve to sound 
waves Tor moving at least one of said reflecting 

_ Surfaces to thereby alter the path of said light 

45 beam and the amount of light reaching said in- 

put electrode. 
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